The major effects of the gibberellins (GA) on plants have been reviewed recently (13, 14) but no definite linkage with any metabolic pathway has been established. In their study of photosynthesis in gibberellin treated leaves Haber and Tolbert (8) (7) suggested at possible action of gibberellin through an auxin-sparing mechanism by way of the formation of IAA oxidase inhibitor. It is the purpose of this paper to describe the results of experiments on the influence of GA on plant metabolism. In the method used, plant tissue was first pre-treated with GA and then incubated with a selected isotopically labeled substrate. Samples of the tissue were then harvested after several hours of incubation. The influence of GA on the metabolism of the material was determined by comparing the extents of the labeled atoms which have been metabolized and incorporated into other compounds between the control and treated tissues.
The major effects of the gibberellins (GA) on plants have been reviewed recently (13, 14) but no definite linkage with any metabolic pathway has been established. In their study of photosynthesis in gibberellin treated leaves Haber and Tolbert (8) concluded that gibberellic acid neither enhanced the rate of CO2 fixation per unit of leaf tissue nor altered the general pathways of short time metabolism of the newly fixed C140, in the sugars, organic acids, and amino acid products. In long term experiments, great changes in carbohydrate constituents of gibberellin treated plants have been reported (4, 9) . Inhibition in the level of indoleacetic acid oxidase by gibberellic acid has been reported by Pilet (12) . However, Brian and Hemming (5) did not find a similar effect in their system. Recently, Galston and Warburg (7) suggested at possible action of gibberellin through an auxin-sparing mechanism by way of the formation of IAA oxidase inhibitor. It is the purpose of this paper to describe the results of experiments on the influence of GA on plant metabolism. In the method used, plant tissue was first pre-treated with GA and then incubated with a selected isotopically labeled substrate. Samples of the tissue were then harvested after several hours of incubation. The influence of GA on the metabolism of the material was determined by comparing the extents of the labeled atoms which have been metabolized and incorporated into other compounds between the control and treated tissues.
MATERIALS AND METHODS
Alaska pea (Pisum sativum L.) and sweet corn (Zea mays L. var. GTolden Cross) were soaked in distilled water for 2 hours and were then germinated in the dark between two sheets of moist paper. Uniform seedlings were removed from the paper after two or three days and the roots were immersed in either 0.01 M phosphate buffer (pH 5.2) or buffer + 5 ppm GA. At the end of the 2 hours pre-treatment period, the seedlings were removed from the solution and then rinsed with water. The distal 2 cm of the roots was cut off, blotted dry, and weighed. roct tips were placed in 50 ml Erlenmeyer flasks which contained 10 ml of 0.01 M phosphate buffer, pH 5.2, along with Cit labeled substrates, and were allowed to incubate at 26 to 280 C. The respiratory C1402 was collected periodically as described previously (6) . At the end of the incubation period, the tissues were removed from the medium, rinsed with water, and homogenized with ethyl alcohol. The radioactivities of the medium, alcohol extract of the tissues, and the residue of the tissue were also determined by the usual method. Table III that there is no significant difference between the control and GA treated tissues either on the total absorption of substrate or in the percent distribution of C14 in various fractions. It also is apparent that an appreciable portion of the labeled carbon supplied to pea root tissue as glucose becomes incorporated into cell wall constituents (residue insoluble in 80 % ethyl alcohol). Percentagewise, the anabolic functions of C-6 carbon from glucose as measured directly from its incorporation to cellular constituents was higher (47 %) than that of C-1 carbon (34 %). In contrast, the participation of the catabolic functions of carbon 1 of glucose as measured from the radioactivity of respiratory CO2 revealed that it was 20 % greater than the carbon 6. Approximately 10 % of the radioactivity from the absorbed glucose in root tissue can be extracted by 80 % ethanol from which three prominent components including the unchanged glucose have been revealed by paper chromatography and radioautography. The average value of C6/C, ratio derived from respiratory CO2 from control pea root tissue is 0.68 + 0.03 (3 runs) which is in agreement with the value (0.74 + 0.11) as reported by Humphreys and Dugger ( 10) . Pre-treatment of pea roots with GA did not alter the C6/C, (0.70 .05) appreciably, thus indicating that the pathways of glucose catabolism are not affected. When the yields of C14 incorporation into cell wall constituents from C-1 and C-6 of glucose were compared, the result again indicated that no appreciable differences were found between the control tissue (1.47) and GA treated ones (1.31). It is therefore concluded that a short term GA treatment of pea roots will neither alter their pathways of glucose catabolism nor exert any gross effect in the incorporation of carbon atoms of glucose into other major cellular constituents. The time course recovery of radioactivity in respiratory CO2 from the control and the GA treated pea root tissues metabolizing C14 labeled glucose were shown in figure 2 which provided further evidence that no significant effect either on the combustion of C-1 or C-6 of glucose was observed at any given time during the ex- G1uCose-1-C14 Buffer PLANT PHYSIOLOG-' perimnental perio(l. Furthermore, it was noted that the C6jC1 ratios during the first 2 hours of incubation were near unity, indicating that glucose was catabolized in these tissues mainly via the glycolytic path (lst hr 1.07, 2nd hr 0.95). However, the C6/C1 ratios which calculated from the yields of CO. between the thirdl an(l the sixth hours showed a decrease from 0.68 at 4th hour to 0.63 at 6th hour, suggesting that a shift of the catabolic pathways had taken place, presumably an increase of participation of pentose cycle route.
EFFECTS OF GA ON-ACETATE METABOLISM Acetate is metabolized by plant tissues via several pathways (3), the carboxyl carbon of acetate appeared rapidly in the Krebs cycle acids (11) , and Krebs cycle related amino acids (2) . It is also incorporated into the lipides of the Avvena coleoptile (3) . To investigate the influence of GA on acetate metabolism, the pea root tissues (control and GA treated) were incubated separately in phosphate buffer, pH 5.2, containing 0.5 mg sodium acetate (acetate-1-C14 or acetate-2-C'4) for 4 hours at 260 C. The respiratory C'402 was trappe(l in 0.5 M NaOH solution and determined hourly. At the end of a 4 hour incubation period, the tissues were harvested, rinsed, and ground with 80 % alkali ethanol to assure that no acetate in the tissue would be lost. The radioactivity of BaCO3, alcohol extract an(l alcohol insoluble residue was determined in the usual manner. After the initial counting, the planchet containing alcohol extract was acidified with a small amount of acetic acid and allowed to dry completely in order to remove the radioactive acetate. The planchet was then again counted. The difference in radioactivity was recorded as free acetate. The alcohol extract was subjected to ascending paper chromatograplhic separation. The n-propanol-ethanol-ammonium carbonate buffer solvent system was employed (15) . The radioautographs prepared from the paper chromatograms revealed the detail incorporations of isotopic carbon from either acetate-i-C'4 or acetate-2-C14, but in no case were there any gross differences found between GA treated and control tissues. Therefore, it is evident that GA does not exert any imiiportanit effect on 29.8 ± 2.0 Acetate-2-C14 GA + buffer Chromatography and radioautography of the alcohol soluble constituents of pea root tissues which had been incubated with either acetate-1-C'4, acetate-2-C14, or glucose-U-C14 failed to reveal any major effect of short-term GA treatment although the isotopic carbon of all three substances was rapidly incorporated into a variety of compounds in the plant.
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